Cytochrome c oxidase and mitochondrial F1F0-ATPase (ATP synthase) activities in platelets and brain from patients with Alzheimer's disease.
Evidence suggests that mitochondrial dysfunction is prominent in Alzheimer's disease (AD). A failure of one or more of the mitochondrial electron transport chain enzymes or of F(1)F(0)-ATPase (ATP synthase) could compromise brain energy stores, generate damaging reactive oxygen species (ROS), and lead to neuronal death. In the present study, cytochrome c oxidase (COX) and F(1)F(0)-ATPase activities of isolated mitochondria from platelets and postmortem motor cortex and hippocampus from AD patients and age-matched control subjects were assayed. Compared with controls, COX activity was decreased significantly in platelets (-30%, P < 0.01, n = 20) and hippocampus (-35 to -40%, P < 0.05, n = 6), but not in motor cortex from the AD patients. In contrast, in AD platelets and brain tissues, F(1)F(0)-ATP hydrolysis activity was not significantly changed. Moreover, the ATP synthesis rate was similar in mitochondria of platelets from AD patients and controls. These results demonstrate that COX but not F(1)F(0)-ATPase is a mitochondrial target in AD, in both a brain association area and in platelets. A reduced COX activity may make the tissue vulnerable to excitotoxicity or reduced oxygen availability.